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FORECASTING MONSOON RAINFALL IN INDIA. 

[Reprinted from Nulurr, London, August 4, 1923, p. 175.1 

A memorandum regarding the probable nniount of 
monsoon rainfall in 1923 WRS suhmittd in the early part 
of June to the Governnieiit of India by Mr. J. H. Field, 
officiating Director General of Observatories. For the 
purpose of a forecast of the nionsoon, India is divided into 
five sections, and the several conditions which are fsvor- 
able for t.he various sections are given, t,lie conditions 
ranging over a large art of the globe ~ n d  at different 

the weather in May was the coniparative absence of teni- 
porary advances of the monsoon in the Arabian Sea, 
where tlie nionsoon proper was behind time. 

Details are given of the influencing condibions in tliflcr- 
ent part's of the globe, and from those it is conclutltd that 
there would be some delay in the estahlislinicnt, of iiornial 
monsoon conditions within the 1ntlia.n arm, but it was 
estimated that the delay w m  not likely to 1 ) ~  prolvngetl. 
With regard to tho tot$ amount of nionsoon rninfnil, it  
seemed that in tho peninsula thcrc slioulcl be a siiinll cx- 
cess, with a corresponding escess in Mysore and Md:il>nr. 

For northern India ancl Burma no forecast coulcl be 
issued. Recent telegra liic ci)inniuiiicat,ioiis from Boiii- 
bay receivecl in the ni i ihe nncl town1 tlie end of J U I ~  
state that the agriculturnl outlook is now sJisf;ict.crry 
over almost the whole of the Bombay Presidnncy, wilerc 
enough, i)r more than enough, rain has ftillcn nearly 
everywhere. Accordii?g to usual custom, a further mon- 
soon forecast will be issued in August; past espwience 
shows that the earlier forecast issued in June is usually, 
on the whole, the more successful. 

seasons of the year. P t is noted that a markod featuro of 

SNOW SURVEYS ON RECLAMATION PROJECTS. 

We note from the Reclnniation Record for July, 1933, 
that Mr. Calvin Casteel, roject manager of t.he Okanogan 

years what appears to have been a siniple though effcctive 
survey of the snowfall available for run-off from West 
Fork of Sttlnion Creek, Wa.sh. The article gives no 
detrtils of the niethod used in determining the amount of 
probable run-off. It is inferred that a personal visit is 
made to the snow fields where the depth of snow and the 
proportion of the watershed covered are the factors used 
in estimating the probable run-off. 

Since 191 1 the Weather Bureau hns been rsconmtmling 
tlie intensive niethod of snoy surveying. 

This method has been applicd to several watmersheds of 
relatively small estent and has given satisfactory 
results. 

It is hoped that in the interest of other project manix- 
gem Mr. Cnsteeil will supply further details of his met,hod 
of determining the probahlo run-off from visual inspection 
of the snow cover on the watershed.--8. J. H. 

unit of the Reclaniation i$ errice, has made for the past sis 

T H E  AURORAL SPECTRUM AND T H E  UPPER STRATA O F  
T H E  ATMOSPHERE. 

By L. VEGARD. 
[Abstracted from PAilasophicaZ Maguzinr, July, 1923, pp. 183-211.] 

The author, in considerino recent observations of the 
auroral spectrum made a t  h e  Geophysical Institute of 
Trams# together with those made earlier, concludes that 
most, ifnot all, of thespectrallines must be due to nitrogen. 

I Henry, A. J. The density of snow, Mo. WEATHEE REV., M A ,  1917, 45; 10?-107. 

Of 35 lines measured, 20 may he ascribed definitely to ni- 
trogen, but the reniainino 6 offer some difficulties. Two 
of these are very probnbb clue to nitrogen; the remaining 
four-of which one is the characteristic green line-can 
not be ascribed either t,o liyclrooen, helium, or oxygen. 
An important result of these s td ies  is tshe failure to find 
a trace of hydrogen or helium spectra in the high levels 
of the atmosphere where these two lbht  elements are 
supposed to occur. Attempts in the lhoratory to pro- 
duce t,hese spectra by means of cathode ray bombard- 
ment in mixtures of nitrogen ahd helium and nitrogen 
~ i i d  osygen were unsuccessful, and the conclusion reached 
was t,lint tlie pressure of these two gases must be very 
much less than that o€ nitrogen in the region of auroral 
occurrence. 

Various difficu1t.ie.s we pro ounikcl nnd discussed con- 

most region of the at.inosplwre, nnrl the conclusion is 
reached that tlie hyth.ogen ant1 helimii layer does not 
exist. Moreover, t h t r  possilJle mwnce of a new gas 
(geocoronium) is disnusserl. T h i s  lends to t.lie belief 
that tht! green auroral liiir is ilue t.0 nibrogen nnd that 
nitrogen exists to the very limit of the ntmosplier?. 

I t  is found t.lint; tlie nit,rogeii prcssurt? ;it. tt height of 
400 liilunieteiv mi(1tv blie nssiimptioli of a temperature 
of 220° A. is tlic snrnc tis that for 543 kilometers wit.h an 
nssuiueil t.empen.ture of 300° 8. Both of these levels are 
wit,liin the region of .ziiroral occiirrencc , hence the higher 
tempern ture deninnded by tbe recent study.. of hincle- 
nianii aiid Dobsoii on mekeors, (see a b s t r a c t b e l G - ~  
does 11:) t alter the conclusions coiicerning the es  trelnely 
low nitrogen pressure. In  order to produce the observed 
light intensity a t  those levels the densit,v of electric 
radiation must be enormous; indeed, this leads to a 
value of rsdiation intensity so great that it could not 
occur. Therefore, in some way, the nitrogen pressure 
must be greater than that calculated. 

hotoelectric effect of the sun's action 

believes that a layer of positive ions niust exist which 
would give the effect of increased density. 
gases such as helium and hydrogen when ionized would e- 
come so light as to fiy int,o space, thus accounting for 
their absence in the spectrum. Further, the failure to 
produce the auroml lines in the 
due to tlie inthilit to reproduce 
tive ionization in t. i e gas. This 
of Lindemann and Dobson, 
rtssuniption of improbable 
atmosphere. 

A footnote, inserted in the proof, +tes that since pre- 
nring the manuscript for his article the author has 

Founc~ t1iat the liigMy ionized u per layer of nitrogen can 
not exist in the form of a gas, i u t  is probably produced 
by the charge being citrried by crystals of nitrogen. This 
renders some motlifica tion of the ma thematicd con- 
siderations necessary-a matter tliut will be dealt with 
in a second paper.-G! L. ill. 

cerning the cliutribution of t. P lese light, gases in the top- 

Owing to the 
upon the upper P nyers of tlie atmosphere, the author 

Thus li%ht 

THE CHARACTERISTICS OF THE ATMOSPHERE UP T O  200 
KILOMETERS A S  INDICATED BY OBSERVATIONS O F  
METEORS. 

By G. M. B. DOBSON. 
[Alwtr. from Quurl. Jour. Roy. Mft. Soe.. July, 19?3,49: 152-165,O figs.] 

The increasing use of meteors in meteorology is a 
welcome development. Kites and balloons, during the 
past quarter century, have given us a fairly accurate 


